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whereas the 45-60% fraction pcssessed greatest activity with the monoglutamate
(see Table).
Further studies in which the octivities with the three palyglutomotes were found to be absent from on extract of on me-6 strain demonstrated that they ore the properties of o single enzyme (Ritori et al. 1973 Ne\~rospom Newsl.20, companion note,mediotely
following).
_-- Deportment of Biochemistv,rose Western Reserve University, School of Medicine, Clevclond, Ohio 44106.
Ritori.5. J., W. Sokami and C.W.Black.

ldentificotion

The finding that the biosynthesis of folylpolyglutomotes by
N.
crosso- involves ot leoat two enzymes (Ritari et 01. 1973
of two genes specifying folylpolyglutomate synthases.
Neurosporo Newsl.20, preceding note) indicate&Kt
two (or
mote) loci ore concerned with this process, one specifying o
diglutomate synthose and the other on enzyme forming higher polyglutomotes. It appeared probable that one lows was me-6,
since the folotes of the me-6 (35809) strain hod been analyzed in this laboratory and found to consist of mono,ond diglu~tes
rather than the higher p&iutomotes
choroctcristic of wild type N. erosso (Selhub 1970 Ph.D. Thesis, Core Western Reserve
U n i v . ) . The identity of the gene coding diglutomote synthose wo~e~ious. One possibility was that it was z, even
though mot had been considered to be on allele of me-6. Genetic studies supporting this idcntificotion hod not excluded the
possibilFthot -mot ond me-6
- ore closely linked, but-ollelic, loci (Murray 1969 Genetics 61:67).
In the present study, the folylpalyglutomotc synthose activities of N.
- crosso - strains “e-6(35809) and 65108(formerly
called mot) have been ossoyedby the procedure of Ritori et
Glutamate-‘4C incorporated in folote’
-al. (ibim,- which involves detsrminotion of the ability of&
source of
extrocts~of these strains to convert glutornate-‘4C into folylextract
when incvboted with
polyglutomote-‘4C on incubation with various forms of THF.
H4PteGlu,
H4PteGlu2 H4PteGlu3
H4PteGlu4
Extracts of the organisms were prepared with o Hughes press.
Porticulote matter was removed from the swpension of brome-6(35809)A
2.99
-0.05
0.13
0. IO
ken mycelia by centrifvgotion ot 105,CiO x g for 2 hours in
moc(65108)A
0.46
2.59
a Soinco ultrocentrifuae and the suoernotont solutions were
dioiyzed ogoinst Tris ihloride (0. I’M) buffer, pH 8.1.
74-oR8-lo wt.
5.78
2.86
Folotcs and nucleic acids were remoed by passing the ex*mpMoles/hr/mg protein
tracts through columns of Dowcx IX4 (Cl-, pH8. I ). When
the crude enzyme preporotions were incubofed with various
forms of tetrahydrofolote, glvtomote- ‘4C, ATP, h4g*, K+ and CoA for 1 hourunder anaerobic conditions, the results shown in
Table I were obtained. The extract of me-6(35809)
was able to incorporofe glutomotc-14C into folylpolyglutomote with
H4PteGlu os substrate but was essential-inactive with H4PteGlu2, H4PteGlu3, and H4PteGluq. The extmct of moc(65108)
possessed different activity: while it was able to utilize H4PteGlu2, it was inactive, or weakly active, with H4Ptem.
These
results indicate that the formotion of the diglutomote is cotolyzed by o protein coded by mot and that the ability of the extrod
of -.N. crosso to use the di-, tri- and tetroglutomoter involves o single enzyme specified b-e me-6 locus.
Table 1. Polmlvtomote svnthose activities of extracts of
strains of -N. cmsso- wit(different folote substrates.
I-
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Genetic changes in
Mishro and Totum (ot
Ester Pork, Colorado)
1973 Roles of RNA in

N. crosso induced by DNA hove been reported by Szobc’,
iT;e Xmn. Meeting on Microbial Tronsformotion 1972
and by Mishro, bob; and Toturn (in Niu and Segal, ed
development and reproduction, North Holland f’ub. Co.

DNA from N.
- crosso -wild type, Rockefeller RL-3-EA. if added to cultwes of N.
- crosso -R 5W-8-12 e; 2, increased the
number of revertonh of the ti character, but only in 37 of the 55 experiments and they appeared in very low frequency compored to traronsfoomtation in bacteria. It is desirable to find more reproducible condiHons of obtaining revertonts in higher freq u e n c y . The frequency of genetic tronsformotion and the effectivity of DNA uptake shows o porollel course in bacilli (Miller
et 01. 1972 J. Bocteriol. 1 lo:661 ). Therefore, the investigation of conditions influencing DNA uptake by N. crotso
-was underzk=. In the following, we report results about the uptake of 32P-lobeled DNA from N. crosso wild type6y the N. crosso
inos strain above. The wild-type strain was cultivotsd at o phosphate conccntrotion of3 xv M in minimal me~m~gel.
mA was prepared by Mormur’s method (1961 J.Mol.Biol.3:208).
The preporotion’s octivily was 6.4 x 1@ cpm/pg DNA. The
molecolor weight of our DNA preporotion was estimated to be about 1. 15-1.9 x 106 doltons, according to determinations of its
Rf value in ocrylomide gel electrophoresis (Gregson 1972 Anal.Biochem. 197:596).
The bulk of the DNA consisted of the
aforementioned molecular weight, but there were two minor bonds of higher molecular weights of 1.9-3.1 x 106 and 3.1-5.3
x lob doltons, respectivrly.
Mycelial fragments of the recipient strain were prepared with o Waring blendor in 0.03 M phosphate buffer, from colonies
grown on minimal medium supplemented with lOOmg/liter myo-inositol.
They were then cultivated in the some liquid medium
in submerged culture. DNA was added to the mycelium in the fresh incubation mixture (minimal medium + inositol ). Samples
were token ot 0, 15, 30, and 60 minutes of incubation. Samples were treated with deoxyribonucleose ( DNose I, Koch-Light
30 ,ug/ml in 5 x 10e3 M MgC’2 for 2 min ot 27Y ), then extracted four times with 0.5 N perchloric acid (FCA) ot 4’C. This

was followed by two extractions with 0.5N PCA ot 7O’C for 20 min.
extroctr.

DNA uptake war measured by radioactivity in the hot PCA

DNA “uptake” o+ “0” time of incubation depends upon the concentration of DNA in +he incubation medium.
From o DNA
solution of 10 pg,/ml, 0.2-0.4 w DNA/mg dry weight of mycelium is taken up ot “0” time. This may increase 2-10 fold during
60 minutes of incubation. There are tenfold differences between the values of the obrolute amount of DNA +oken up at “0”
time, depending upon various focton of cultivation and incubation. Therefore, the difference behveen
mdiooctivity of samples
removed after 0 and 60 minutes’ incubation, respectively, is token os the measure of the continuing rote of tronrport of DNA into
the cell interior. DNA uptake is dependent upon the physiologic.1 state of the culture. Myceliol fragments from 7-day-old
agar ~l.ank or 72-hour-old submerged cultures take up DNA very poorly or not at all.
The best uptake was seen with young (20hour-old) mycelio: on B-IO fold increase of the “zero” minute value was obtained.
There is no continuing DNA up+oke ot 4’C; sodium ozide (IO-2 M) also blocks DNA uptake.
The up+oke of high molecular
weight DNA is much better than that of i+s DNore-digested fragments. There is no continuing uptake if DNA diger+ed with
DNose (30 ,,g/ml in 5 x IO-3 M MgCl2 for 30 min) is present at 27’C for one hour in the incubation mixture instead of native
ONA. The uptake of high molecular weight DNA is not inhibited by the addition of IO pg/ mI non-radioactive digested DNA
(30 pg/ml DNose, 30 min ot 27’C); 75 pg/‘ml of this preparation is required to decrease intact DNA uptake by about 50%,
whereas cold intact DNA molecules, even ot such o low concentration as IO pg/ml, decrease up+oke +o 50% of the control.
Increasing
the DNA concentration from 0.02 pg/ml to I .O pg/ml in the incubation mixture led to proportionately higher values
of uptake. The pH of the incubation medium influencer DNA uptake. There is no continuing uptake ot pH 7.3 or above; on
optimum was found between pH 5.75 and 6.7. EDTA does not influence uptake ot 10e4 M but inhibits it ot IO-3 M or 10e2 M
concentrotionr. Mg++ ond Co* ions have o slight enhancing effect upon DNA uptake.
- - - lnrtitvte of Biology, Medic.1 University, H 4012 Debrecen,
Hungary.
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lyore-2 from - N. crosso.-

Growth of N. crosso on o medium supplemented with ocetote brings about
o dereprersionof ilOCiho+e lyore (IL) (Turion I960 Bull. S.oc.Bot. Suirre 70:
451 ). Two forms of the enzyme ( IL-I ond IL-Z) hove been reparoted
by ionexchange chromatography
of cell-free homogenates obtained from dereprersed
cultures (Sjogren and Romano 1967 J.Bacteriol.93: 1638).

-

In on o++emp+ to study the kinetic properties of IL-2, acetatederepressed
CUI~UES of N. c~osso strain Lindegren (+)A (FGSCI
853) were homoqeoized% o medium containing IO mM Trir-HCI
(p~7.B), I mM EDTA, 2.5mM MgCl2 and I ml;l mercoptoe+honol
(TEM buffer). The homogenate was clarified by centrifugotion
at 500 x g (IO min) and 48,000 x g (45 min).
The rupernotont
of the last centrifugotion was processed by either of h v o methods.
Method A: the clarified homogenate was loaded on o DEAE-celI“lose column and eluted with o linear gradient of TEM buffer
(lo-300 mM in Trir). Method B: IL was precipitated from the
homogenate by (NH4)2-5% roturotion ), desalted in o
Sephadex G-25 column, odrotbed on o DEAE-cellulose column,
and eluted os described above. IL activity was meorured by
following the rote of oppeoronce
of the glyoxylote-phenylhydrozone ot 324 nm (Kobr et ol. 1969 Biochem. Blophys. Rer.
comm”n. 37: 640).
--

Figure I. Elution profile of DEAE-cellulose column loaded
with non-purified homogenate from on ocetote-derepressed
culture. Left ordinotc: rote of formotion of phenylhydmzone
measuredat
324 nm and expressed os pmoler of glyoxylotephenylhydrozone/hour/fraction.
Right ordinate: amount of
o-KG/fraction measured by enzymatic onolyrir.

The elution pattern obtained by Method A exhibih two peaks
of apparent IL activity (Figure I ). This result duplicoter the
doto of the literotvre (Sjogren and Romano; Flavell ond Woodword 1971 J. Bocteriol. 105: 200 ). However,
the activity profile obtained by Method B exhibik one peak only, correrponding to IL-l. Whatever the conditions of preliminary purificotion, only IL-I con be elated from the ion-exchange column.

A kinetic study of the fractions corresponding to IL-2 revealed that the formation of o phenylhydrazone in +hir portion of the
gradient is independent of isocitrote, M g *, EDTA and/or -SH.
These fractions were found to contain almost exclusively o-ketoglutoric acid (a-KG). This ke+o-acid is also present in crude extracts from ocetote dereprerred
cultures. o-KG was identified
by: (I) TLC on silica gel G in either: n-bu+onol/ocetic acid/H20 (4:l:l , v:v ), or: e+her/formic+acid (7: I, v:v ); (2) UV spectra of
phenylhydroroner or remicarbozoner; (3) enzymatic anolysir with 0. I2 mM NADPH, excess NH4 , and commercial
glu+omic dehydrogenore.
From Figure I it appears that the distribution of a-KG closely porollelr +he second peok of IL activity (IL-2).
Furthermore, exogenous o-KG odded to o homogenate prepored from o repressed (sucrose-grown) culture, is eluted os o second peak from
the DEAE-cellulose column.

